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- f5S=^itipi7!>«Br-*^ O F DM 

ZCOy -{ ^^(D^tJ 5r O F DM^fii LX^mS B <D 

■r- 9 ^mm-r s o f d umm^^ t , 

Hiffa o f D M'd-^ ic-g- $ s ^ A- - 7° V > * 

s + V t . 

ci <o» 2 <7)iB]ii^tii¥S«oaj::^; i mmm7s.-t^m 2 toi^ 
mm.iz£^m^j: 9 ^ yi^m-^i^±-ri>i'-i < y^^^ 

(c^o'v^-C Huie ^' 5 > * 'J -t y h L. mr 

fB» 1 (oWimm^^^(o^Mmmvmi7r-\^tzmzm 
127 w ;i^^'^g<7)Sji^it?i^Bici£^L. ltrie^2<75 

@it-t^OFDMS©Sffio 

iis*:*2] mm.y\^--i>'mzmmyy^)^t lt-^^ 
FDM m.^mTkWi^m^m.) «-f-*S:ffi-ri)OFDM 

fltrfeOFDM<g-§-^A:^;Lmf5ifit»MBh "C^^lti&iJPfi L 
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r <D 7 -f ^ ta:^3 ^ O F D M^^ p L T^tltipS B h 

itriB^ 1 coiwimtii¥gfic>ai**iB)}«¥ija-r^^ 1 com 

mrfeo F DM^t-^lc-^S it* ^ - > ^ *,m 

B h r-i=J^$ij|5g $ iL/^^ ^ - 7" V > ^'jw i§&^-rz 
^ - y V > t . 

HtrlS7 f ;u ^' ^^(omtjtmm^ + - v > 

■mmm 2 coiBiM^aj^gai:^! ^ 2 nmrn 

iii)mmm3,i^-LtzmzwiU9^ 2 <Dw\m^&x^^<r>^ 

m^Bh icS:;>cffi*Bhmaxii-*aS5:<7>*- K^*i?i£1- 
^OFDM (i:5S^?iSi!c^5-S!l^tt) M-^SrSM-r^OF 

mriSOFDMffi-^*A*LmifB=^«tSBh T-=^«$iJ|5BL 

St. 

^^Sr^^ic^^-f > y; > y-r^ z t X'ii^.<om^Si 

i CO 7 ;u 65 ffS * O F D M L T w^iti B h 
(^T"- :5' *«si-t-6 O F DMaua^S t . 



2 




^ - V > yt^)U^^^m t . 

mum 2 (D mmm.i^^m.i^ti ^ ^m^m-t ^m2(omm 
mum 1 '&,ifm 2 (Dnm^.^^m.<Dmf}K&-:^^^x^m 

mm^e- v'm-^i^zvt-oxmmy ^ ^I'^^^comM^mm 
[R*S4] mmyiy"^mzw\mi^y^^)i^tLx^'Y 

^mnm^^ ^yy^y^')y^'f^z.h x^^.(D^mm 

t^j:^xdi:-y ^ )i^9 V y^'r^y^)\^9^m.t^ 

^ CO y ^ ;i/ ^ ^gco m^j ^ O F D M^gp L r ^^itigB <7) 

mtzy ^ )V9^^<D\hi3<Dmm^n7e.ir^ z.t\zx.y)y 

i^-^mm^^^-t^mK^ w\m^.^^^ 

mmm 1 (ommmm^^(D\!^-)3^nmm7£.ir^m 1 <r>w\ 

mfieo F D M^i-^ti-g- ^ iL;^ ^ ^ - y V > ;K;u 

H?rf£7 ^ )\^9 ^^.(O^ti t mflS-^ ^ - y V > 7ir:)V^^^ 

m^'r^m2(Dw\m^\^^^t. 
z.o:>m2(Dmm^.^^^(D\^')3^w\mm'^'r^m2<Dw\ 

mum 1 -Rtrm 2 (r)W\m^.\^\^m.(o^^t} ^z-m^^^x^m 
mum 1 '&rfm2 (Dnmm'm.^^(oVi^t}^^m\^xmuy 
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mrffi^i^fUfijffli^stc J: y) mmmi'^^mxmUy ^ 

mum\ <r>nw^^^^^(o)i^-h\zm-:^^^xm%^9 \ y 
^%*^g^u-tr7 v^hm2<Dwm^m>i. 
m%^m\(onmnii,^^<o^MmWi^m^7i^^^^^ 

m%zm2<Dnm^.^^^<r>^ti^zm<3\.^xmu9 -i < > 

^^^^ipl B h \zmL L it^Tli^^tl y)^Xh^X\^^^0 
FDM (ia^S7^S5:^#J^S) M-^=^Ai;LrtifISffl^it 

mu I nm-WRVQmm-^^ titritm^(D^ y-f^jy 

vmimk^zv^y^y-f')yV'rh^tx^m^Bh t 

Z/Oy-i )i^9^m.<omtl'kO F DUmm LT^^i^fpIBh 

^mm-r^ OF Dumm^^t, 

i^-^mmf:fkih'r^mi<omm^M^^t. 

mum 1 <7)[5i^^^tii^S(7)tti:t;:j:i^,^ffij^i-^^ 1 <7^m 

m f£ O F D MM-^ ^ tt ^ ^ ^ - y V > 9 ^b =^ 

^ -V - y V > ^ . 

mis -7 ^ ^ ^^<7) ffi;^? t mi tS^ ^ - y > 

mM^m iRr/m2 <Dmm^.m^^<Dtbti ^m^'^-x^m 
mumi(omm^^^^<ov^ti{z^-:s\.^xmu9 4 ^ y 

^^#§^¥g Yir^mi (r)^m^m t . 

mum^i<Dmmn7E.^WL<D^tiibmmmm^fr^\^fz'mz 
mum2(D^m^^^m.(o\^iiK&-:^^^xmu9 ^ < > 
^^^^g^^j-ty v-t^m2(o^mm^t^mK.^z 




m.mBh x^mmm^fifz^^--yz^y^)i^^^^i-^ 

mmm 1 Rv'm2 (Dmmmm^^<^mti^zm^^^-x^m 
^mJiZ£^mfj: ^ ^ ^ y^m^^^^ir^^4 < y^m^ 

§:m^mz^f^i ^m^^mE^m±<7)Bhm3xt'r i 

mm^e- h^m^^zm^xmmm i <ommn^^m<omm 
^#i^^-r^ o FDu^m^m(omm^ihyjmo 

[0 0 0 1 ] 

imm(Dmt^iimid'm] ^mMit. of dm (la^^ 
DM^m^m.t^(Dmm^.myjmizmir^o 

[0 0 0 2] 
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ts^^j-ffl^a (i^T. OFDM) mmyj^^^^^E^iix 

[0 0 0 3] 0FDMeJStci5t^rii. -as:t-«i6:<^0 
FDMv>>^';i/tcJ:^gii7U-Avii^'^f^^ix, yP- 

Am^z^mmmm(ommyy^^)^:^^B^^i^^o hqic 

O F D M <7) feit -7 1/ - A 1® ^ 5: ^ o 
[0 0 0 4] I1I9 tCioi/^T. 7 l/-AO$felg(7)2 v>>-N 
;i/Sl, S 2 li. S:^g[^^ffl^7)^;^i>>;K;^S^>^■^^- 
yv>;K;l'T-^) 3 v>:K;l'Jt^P$S 3 - S ntilt-^v 
>'>-K;i^T-*>i)o ^;^v>J^^'^l^S 1 {itgipST&^O <Ov>5K;^' 
i!^;ii^'-^tl-rtL[ll 0 (a) , (b) tc^-f J: o - 

[0 0 0 5] ±t^mmyy^^)i^^m^^fzmmy3^xit^ 

^-^-•fi^yyi-^Jl^S 2<D:mm^lh^^)l^yy^^)l^S 1 iiZ 
J;ioxm^<oy \y-M.mm^^^^l^yzmzffdo 

(om^mrnxm^^ih^mnir^o ^fii>zx^mmikih<D 

mn-M^^h-t z t:/}^X^ :h J;: ^ tc^oTv^^o 
[0 0 0 6] 

imMi^m^L^') tirihmm] jy.-h. ^^^^oofdm 
mmi)m^LXo tir^mmiz<>\.^xumir:ho vtm^o 

OFDMSM^g-Cti. fflv^7^-A[fI}H^1^fli1-^/^ 
j?;i/v>>^*;i/1t£±i=^^ToT^^^o OFDMvV^^* 
;i' ;^ am L ^ .^o -C. ^ ;u > =^ 

x-t^i i^y^*)mm(ow^^-^i6Xo t Lfzm^. v> 

[0 0 0 7] ^ZX:^^mXI,i.^)\^i^y^^)l^^m^^^J: 

mm^mmt-t^ :it<Dx^^oF Du^m^W'tim 

[0 0 0 8] 

mm^m^-t ^fzi6<D^m ±ms^^m)^ir^fzib 

tc:$:%H^tc>9^^0FDMS#^m(i. Bmy\^~^mz 
mmyy^)^tLX^^r-y'''yy^)i^^^^. i^m^^ 

iH;6^^B-C*^0FDM (tS^^igf^^^tJ^S) M'^'^X 

■jjl. ^m^^Bx^itmmLxm^mi&mzmmLx^ 
mTB'^yyjyvmi&^xrz^'^ji^m-^^z^i^-r^o 
t^r. ^<DAXD^^mti^]M.i^m^Lx^-7.^<y h* 

:K-r^fiE#.co-9->7''; y^miAmzr^y^yy^) y^ 




[0 0 0 9] c^-c. y ^ V y^mt)<omM'^m^ 
[ 0 0 1 0 1 r - T'. ^mmw^mxy ^ ;i/ 5^ y > 

■7 u " A ifi.^ =^ ^m-r ^ ^ 1 7!>-^ pTtg t ^ ^ o 

[0011] 

[%?^<7)^Jfe<7)?F^.^) Jt^T. laiTi^ms ^#fiSLT^ 
{mi<^%1Mm) mi ti^^P^t::#'5>0FDMg:©^ 

> K/A">^ (BPF) 1 0 1 tict or^it^JI^^ 

ti-/::^. ^ ^^j- 1 0 2 -eg^^ffi^ 1 0 3 i)^h<Dm^m 

(D^ti^t. n-/^'x-7 ^ (LPF) 10 4tcJ:or 
^it5^t-gc:^>6-^[?^*$:M;t:ft. n-u^-y-Ti^^ )\^ (A/ 
D) '^^tffl 0 5t::J:oTT'*S^^^;u#-^tz^Jfe^tL^o 
[0 0 12] ^<r-C% Ktiiott'5>-9->7''J > 

^m^m^ f s ^ ^Jxf^^ ^-9- 1 0 2 <Dti!tti 

M-^cO^'L^^tS^fc^ f s. A/D'^^fll 0 5<7)-ij->:7' 

v^^iSSfc^ 4 f s tc|§:^-r^o 
[0 0 131 AXD^m^l 0 5coai:tJ*iEX^t'^§f 1 

IStB:*(iT'v;^-v3 >-7^ 1 0 7:8:^=^1 0 8 tc^ 

[0 0 14] ^mfir^mS&l 1 St-hT'y^-zy 

B>y^}V^iQ7^ 1 0 %\zy ^ )\y9m^'^m^^W 

^ 1 0 7. 1 0 8 I . Q^T^^-^ffi:^}!^^^^-* 

tL^>]^ii■7- V (FFT) mKl 0 9 \Z^m^fi 

FFTigL3iltC J: f)^^-V U TO I . v > ^J^'JUt"* 

[0 0 1 5] — 7"v>- V3 >:7^;u:$^ 1 0 7> 1 

0 2>(D^i3\tm^^.\^m^i 1 odtti&^tL. ^tL-etL 
otiffsffi^^i^^i^^m^tL^o ^^o^iiMi^minis&i i ocoa^j 

L^i/^ffiipJ^HS&l 1 IT^B^f^coL^v^'fithite^W 
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[0 0 16] S/::/|WIJfflfl^[ll^l 1 2ti. L^v^^lfiJ 
Itmmi 1 i<offi^;;^^tb|wl«8t^?g^«^-t-5 to-r% r 

zx*w\mm3Azhhtm7B^fifzik^. ^mm^.^TT^-r 
mmyyv^i)m^^^. ^ >^i&^iii£&i 1 3 n 

1 1 8 lw^)#^^tL^o 

[0017] JiISt" V >-v3>-7-y;V'^107. 10 

%(o^ti\t-mmmmi 1 4 tcittti&$tL>S)o fflr^iui^i 

14(i. ^^-T^fl-f-^^Hg&l 1 5;6^^b«l&^tL-2)^ 

^>^%^llll^i 1 3 75^e^^-7'v>^';i/(^mBMii:M 
h>fi-^7!i^^ffi^iPiKi 1 Akz^^^ftx. r- 
fM-^o®fflF*3-efflr^^<^aii-^o -offipu^i 1 4 

cot9Bg:^aiSSti#::^M1ttBIlIKrl l 6 U^ti^.^ 

[0 0 18] z<DM-Km.^^mmii 6\tmmm^i I 

S:;^'(t1t m HISS ll6<7>tBiiii^>f^> ^'Ig^IllK 1 1 

3tctti&^tL^o 1 1 7\t. M-xm. 

:zxmm^WAzhhtm'^^iy^fzm^. ^m^m^Tr^'t 

fBl«ew^IIIS& 1 1 2cDmiifi^¥^c$iJfa[iII£&i 1 8tc 

[0 0 19] f^a. xv^-va >:7'r;v^i07^ 10 
%(D^t}^t^\')r^^Umi 1 9 tCtt^&^tLT^^ 'J 

rst^i 0 6(r«*&$tt. ^mm^<om.^i^.mz^^iL 
tfz^ ^n-y ^s^iHiKi 2 oti. sz^^mms&i 

1 6<Dthtlt^4 ^ V^^^mS&l 1 3:6-(^«t|&^tL^ 

yi^-^mmm^-^itm-r^ z.tf,zx^^r3y 

^T^o H^^tLf^^n-y^tiA/D'^l&gffl 0 5Kmi^ 
[0 0.2 0] ±fSflf^tcJ;^0FDMS>[i^St::i3i^ 

\x:^\z^<r>m\'^^mm'f^o :$:%0jtci^tt^ 

[0021]EI2 (a). (b) (i^tL-rtiwitiflB^O 
- >^fi-^mLr^:^^(iiB/4 0L PF^^Ont/::^ 

(c) (iJif£^^-7^M-t<7)»M=£*^LTV^^o I1I2 
(a) - (c) ;6-fpt?^-^J:dtz. ^ - -/it-^tc L P 

— OFDMv>^i^';viiv>?K;u^1*<7>ffiiIii7;i^l 
/4tC7^^o LfcTj^-^oT. SMfi-f-tCL PF^;^-tt;^ct* 

[0 0 2 2 ] mz\±^\<nmX^iM\zi^\'^^yv-un 




^1 1 8tcJ:or-rv>-v3 >-7^;u^ 1 0 7. 10 

8 <DM7^wmn't^^m^:^m^i- ^ (sti d o 
Lr. tgifi^^mnis&i 1 0. v^M^ij^iiiKi 1 it^ 

^ ^ >^'%^|nlKl 1 3 ^ V-t^y M-^ (ST 1 2) o 
(0 0 2 3 1 ^XtC, L^v^ffiipJ^mS&l 1 1 <^ttl^/$r|5l 
»)¥iJ^[Hl£5l 1 2 tcj: *9ll],WJ^-r^ (ST 1 3) o - 

mmm^mmi 1 2i)-h\i^ti^^^w\my ^ v ^ 
i)mm^mi)-^i)^^m^ir^ (sti 4) o mmmi.^j: 

-r^ (STl 5) o \^l±.\Z7^'fZy-^y:^x-m\^yv- 

[0 0 2 4 1 X-r -y 7^S T 1 4 tci^v^r [WIffi :7 ^ a tJi-* 

i>3>'7^;i^^l07. 1 0 8cO®it^itipi^£^g=JttC 
1-^ (ST 16) o 1-^t>^. ilM^itlil^M-^^itt'i 

^^L<t-^o -^Lr. tsMmsii 1 4. 

5&^iaS&l 1 5. ft^^-fi^millS&l 1 6tcJ;oT-^^- 

113^U-b^7M-^(ST17)o 
[0 0 2 5] fi:^fli^ffi[II£&l l 6 (Offi;fj=£:[W]^ 

«^ii]£&i 1 7\z^\)mmn^-t^ (st i s) o 
r% f^,^flsiHis&i 1 7i)^h\i^ti^i\^^w\my'7^h^^ 
w\m^mi)^^i)-^m'7£.'r^ (sti 9) o w\m^mt^ih 

[0 0 2 6] J^_h(C|ji0^:6-^0^ib:^^=^ J: 9 t'. m 1 

J;:fx{fv 111 l\Z7r^Lfzm.^<D^mm^ 

[0 0 2 7] {m2<Dmmmm) iii4ii^^?gtc>K^o 
F DM'S:m^m<Dm 2 <Dmmmm<Dmm^^^'r t cor** 

2i5g^^o9fi-^^#'i^t-r^pg^f5S:^^tzi5v^r. 

[0 0 2 8] i:ir(Dmmx{±^ mm^m^^t^coiy 
4 i>z-^mmm^i)^^Mit^iix\^^:^ t-r^o fib. 

[0 0 2 9] Ill4tli5V^r. [ll:^L'^v^^a-"-^tc J:o 
TI F^tc^r^S$r^m$tL7t:0FDMji-^ti. BPFl 
2 UCioT^itliJIM^tt^T^^ C(OB P F 1 2 1 

iM^igii{i-^^iS*s<^iX4 h^or\.-^o m^<^^m 
itm 1 ^ mmx$> ^ o 

[0 0 3 0] {BL. :$:^W^FjrMi. mKT^^m'jfmt 
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HIS&l 1 2. 11 KDm^lhtf^Z^^-r^ -rv^-v-a 
> y^>f 1 2 3. I 2 4 (DMiii^m'^-^^ii t<Dm'^^ 

I X 4 (D^mm-'^t^j:ox\^^:ho ^fz^ ^-v- 
1 2 2 ii. i>t(D^mmiiznLxiy4 

Oiljli^^cO L P F ^:^-tt ^ § -V - 
[0 0 3 1 ] ±E#^tc^v.^-C. J^:JLT. BI6^#hslx 

mm^mm^i i o. l^v^>ii«^iiis&i i 

tBL. 94 < V^I&^mS&l 1 3 =^ V-lr '7 h-f^ (ST 
2l)o :^t'. L§v^>(Sfl^InIg&l 1 1 <7)tti;^Jtcov^T 
IB1,WJ^I1]S& 1 1 2 U J: l^.^*iJ^-r ^ ( S T 2 2 ) o 

z.:ixmmpmm^i 1 2;6-ibm^)$tt.^f^«9^^^a 
^^i^'i^icstfe^/^^ST^'^^ij^i-^ (ST 2 3) o wimi)tm^j:h 

^^-f ^ VrJ^^^IU^l 1 3 ^ V-t-;' h 

-r^ (ST 2 4) o J':J.±t^^t-v-^>;^T% fflv^^U 

[0 0 3 2 ] 7.r'y~fST2 3Xmmy'7 9'2ii^mm^ 

m^j:hit. mmm^i 1 4. ^-v-ym^^^mmi 2 

2. Mi^m^.H^M^l 1 6 Hi: oT^^-yvV;}^';!/^ 

^ >^^r^aiL. ^-f^ >^^i±[Eis&i 1 3 =^»;-tr 

y b-r^ (ST 2 5) o ^^t^v M±mmii^m^l 1 6 0 

ai:tjtcov.-ri^K!fl5Eiii£&i 1 7 i>zxy)mmm^i-^ 
(ST 2 6) o ^^-C'piseipj^iiis&i 1 7^-e>dti;ti^tL 
^|piJ5i-7^^b7;i-^f5]Kit^gg^-S:6-=^fl)^i-^ (ST 2 
7) o mm^m^j:hi£94 ^ y^'^^ML. ^mm^km 

i'j:yu-j^mm^m&^fi^o 
[0 0 3 3 ] i^:}.±i>zmm^-hmh^-y'j: X m2<D^ 

fzibiiZBFF 1 2 l-C'1^1t^l/4tcfiJ^-r^J:9t::L 

X\^^^(DX\ -f--V-■7'v>^*;V^)=^^;^)n/4 tlMK^ 

[0 0 3 4] {m3(ommm) m7it:4^mMiizm^o 
^mm<o^mui>zm.m<D'^- y^^^^^-t^m-^^z^ 

[0 0 3 5] i^. i:xT<ommx\i. Mmm(^^m^^m 

^^ffi^^Jif^tC. :S;t<0^i^ipi(ie^^i4itfico 1/4 
u^o ^/^^ Il7Hi5V^TEIlS,?/III5 ^|6]-g|5^tCti|WI 



1» 



[0 0 3 61 mi (CiBV^r. B P F 1 2 1 Oilia^i^ifi 

1 0 5(D^y'f')>^mm,m±4 f stci^^f -2)0 
[0 0 3 7] iSP^^^^ifico^- viTT^-rm^it. r'y 

pt- v3 1 3 1. 132. FFTIiIS&13 

3. IWUffltt^mSS 1 3 4 . ^-^-yfi-^^^EISSl 3 
5. ^ >:5^*§6^iniS&l 3 6 t^ttl&^tL^o ^- K« 
•§-tCt£o-r. rvpt-v3 >-7^ 13 1. 1 3 2ii 

[0 0 3 8] FFTEKl 3 3ii. ^-K^-^tci^oT 
FFT^-J^'-f > hSfc^^^i-^o f5],^W^[II£&l 3 4 li. 

®S^lS:^t-^o -^^-T^fg-f-^^m^l 3 5ti. -^r- 
[0 0 3 9] IlI8(i^3 60^iffeBStCi5tt^-7l^-AlW| 

[0 0 4 0] igi8tii3v^T. mmmnmz\±^ i^pggw 
it*!^- K{t-^^A:t/L (ST3 1) . 'mmm<^^mi 

13 1. 13 2. FFTHIS&l 3 3. IW]^fl^[p]£& 1 3 

4. iF-v--/ft-^^^iiig&i 3 5. ^4^>^m^mm 

1 3 ecogjf^^- K^I^^-t^ (ST 3 2) o J:^^tilll 
6c07.-r-;^yST2 1-ST2 7 It]*$co - ^ > X 

^ o 

[0 0 4 1 ] ^:X±{zmM:^^hmhy!)-^j: X 0 {Z^ »3<0* 

[0 0 4 2] ^^mu. ^^^-y(D^x-m.mmRlf 
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[0 0 4 3] 

tcj:^). l^mttlIoIg&=^ftSB&^t1-^::^co-e^^OFD 
[EIM^fS-^^mBJ] 

[11 1 1 :^mM^z^^^O F DMS^I^tto^ 1 (omm 

im 2 ] mmMMm tt >2> ^ ^ - -/ v > :K;i^<7)itai 
im 3 ] mmmfm<D o f Du^m^m(omm^mm 

i'^^Um-t ^ fzi6<Dy ^r - ho 
[H 4 ] tc>^ O F D MSrM^® 2 (omm 

mmfom^^Tn-ryu y ^ mo 
■ . m 5 ] mmmmm^mm ^ mmit ^fitzovD 
Mi^m':fi^^mm'r^fzi^(Dmo 
m 6 ] ^mmMm^oF DMSM^soiwimai®& 

V^^mMirhfzi^(Dyu~^^r~Vo 

m 7 1 :^^m^z^^^ o F DMgrM^mo^ 3 (omm 

V^^mmirhfz^(oyu-^^- ho 

[n 9 ] OF DMcofs^ I- - A ^^-riio 

[HI 0] OFDM|H],^^tmtcffiv^^^^^-v--/^/ 

[^^-i-^o|^^0^] 

10 1, 1 2 1 "'^O K/N-;^ V ^ (BPF) 
1 0 2-"^^^t 

1 0 3-^a5#§^ti 

1 0 4 •••n-/N->; >^ (LPF) 

1 0 5-r^n^/-r*v^JV (A/D) . 

10 6 --m-i^m^^ 

107, 108, 123, 124, 131, 1 3 2 •••t' 

V > - V 3 > -7 ;P ^ 

1 0 9, 1 3 3 -]^jl-7-U J^g^^ (FFT) HISS 
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